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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
information pattern detector capable of 
accurately detecting a human vein pattern 
without being influenced by stains, wrinkles, or 
the like. 

SOLUTION: Light from a finger 1 1 is separated 
into visible light and near infrared light by a 
dichroic mirror 13-1 and made incident upon a 
lens 15 and a near infrared image and a visible 
light image of the finger 1 1 are obtained by a 
CCD image pickup device 16-1. An arithmetic 
unit 17-1 in a controller removes an unwanted 
pattern from the near infrared image out of 
both the images to obtain a blood vessel image 
of the finger 1 1. The obtained image is collated with a blood vessel image registered in 
a data base 18-1 to identify a person. Consequently the identification accuracy of the 
personal identification device for accurately detecting a human vein pattern and using 
the vein pattern for personal identification can be improved. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An individual characteristic pattern sensing device comprising: 

The 1st image imaging means which acquires the 1st image by light which penetrated 

analyte. 

The 2nd image imaging means which acquires the 2nd image by catoptric light from 
the above-mentioned analyte. 

An arithmetic processing unit for acquiring a blood vessel image of the 
above-mentioned analyte except for garbage of the 1st image using a signal of the 1st 
and 2nd images of the above. 

[Claim 2]The individual characteristic pattern sensing device according to claim 1 
whose light source of the 2nd image imaging means a light source of the 1st image 
imaging means is a visible light light source in a source of a near infrared. 
[Claim 3]The individual characteristic pattern sensing device according to claim 1 or 2 
whose above-mentioned analyte is a finger. 

[Claim 4]The individual characteristic pattern sensing device according to claim 1, 2, 
or 3 which established an optical means with a dichroic mirror which separates light 
and catoptric light which penetrated [ above-mentioned ], and is led to the 
above-mentioned 1st image imaging means and the 2nd image imaging means, 
respectively, a lens, and a reflector. 

[Claim 5]The individual characteristic pattern sensing device according to claim 4 
which provided lightguide in the incidence side of the above-mentioned optical means. 
[Claim 6]An individual characteristic pattern sensing device of any one statement of 
claim 1 thru/or 5 in which at least one light source of the above 1st and the 2nd image 
imaging means has several light sources in which irradiation positions differ. 
[Claim 7]An individual characteristic pattern sensing device of any one statement of 
claim 1 thru/or 6 which used a LED element for the above-mentioned light source. 



[Claim 8]An individual characteristic pattern sensing device of any one statement of 
claim 1 thru/or 6 with which a means to change the transmitted light and catoptric 
light of the above 1st and the 2nd image imaging means into a picture comprised CCD 

[Claim 9]An individual characteristic pattern sensing device of any one statement of 
claim 1 thru/or 6 in which the above-mentioned arithmetic processing unit has the 
operation part which extracts a coordinate value of each point of the 
above-mentioned blood vessel image as an individual characteristic pattern. 
[Claim 10]Are the method of detecting a digital-veins pattern and a finger is irradiated 
with a near infrared from a source of a near infrared, and visible light from a visible 
light light source, A vein pattern detecting method acquiring an image by visible light 
reflected with an image and a finger by a near infrared which penetrated a finger, and 
performing data processing which removes an unnecessary pattern of an image by the 
above-mentioned near infrared using an image by the above-mentioned visible light. 
[Claim 1 1]The vein pattern detecting method according to claim 10 which performs an 
exposure of infrared light from the above-mentioned source of a near infrared, and an 
exposure of visible light from the above-mentioned optical visible light light source in 
a different time zone. 

[Claim 12]An individual identifying method which compares a vein pattern beforehand 
remembered to be the vein pattern detected with the vein pattern detecting method 
according to claim 10 or 11, and identifies an individual. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the individual identification device for 
identifying an individual using the device and it which detect the feature on an 
individual characteristic pattern sensing device and the living body which people have 
if it says in more detail, for example, a vascular pattern. 
[0002] 

[Description of the Prior Art]When giving the licence to a bank terminal or a computer, 
the visitor is mainly given identifying an individual conventionally by the entrance 
management to the room with restriction, etc. The method of using a password has 
mainly been used for identification in these cases. However, development of the art of 
performing identification using the feature which a living body has is furthered these 
days. The individual identification device with which the method of using the venous 
blood pipe pattern of the back of a hand uses a digital-veins vascular pattern for a 



British JP,2156127,B B item as one of them again is indicated by the publication of 

patent applications (JP,7-21373,A). 

[0003] 

[Problem(s) to be Solved by the Invention]The thing using a venous blood pipe pattern 
has the advantage that being a theft and that forgery is difficult improve safety, in the 
individual identification device which is indicated by the above-mentioned publication 
of patent applications (JP.7-21 373,A), and uses a venous blood pipe pattern, only a 
venous blood pipe pattern is detectable by performing intensity measurement of a 
hand, the transmitted light of a finger, or catoptric light using a near infrared ray, and 
using a near infrared ray — it is described. However, it turned out that the 
unnecessary pattern which becomes the discernment of those other than a vein 
pattern with an obstacle by dirt, a wrinkle, etc. of arrangement of a measuring 
condition, for example, the kind of light source, or measurement environment, for 
example, the finger to a device, a hand, or a finger arises. In order that an individual 
may judge that he is not a just individual although he is right if what patterns other 
than a vein pattern produced is used as personal information, the individual 
identification device of which advanced accuracy is required becomes unusable by the 
use. 

[0004]Therefore, the main purposes of this invention are to realize the individual 
characteristic pattern sensing device which detects an individual venous blood pipe 
pattern with sufficient accuracy. Other purposes of this invention are to provide the 
individual identification device of the vein pattern use which prevented the influence 
of the dirt of a finger, wrinkles, etc. and raised discrimination precision. 
[0005] 

[Means for Solving the Problem]The 1st image imaging means which acquires the 1st 
image by light in which an individual characteristic pattern sensing device of this 
invention penetrated analytes, such as people's finger, in order to attain the 
above-mentioned purpose, An arithmetic processing unit for acquiring a blood vessel 
image of the above-mentioned analyte except for an unnecessary pattern of the 1 st 
image using the 2nd image imaging means which acquires the 2nd image by catoptric 
light from the above-mentioned analyte, and a signal of the 1st and 2nd images of the 
above is formed and constituted. 

[0006]A near infrared is used for a light source for obtaining a desirable light of this 
invention which was and penetrated the above-mentioned analyte in a gestalt, and a 
light source of visible light is used for a light source for obtaining the 
above-mentioned catoptric light. According to this invention, since the rate of a near 
infrared which penetrates a living body is large, irradiation light spreads inside a finger, 
being scattered about with a body tissue of a finger, and is further penetrated besides 
a finger from the surface of a finger. If a venous blood pipe is near the surface of a 
finger in that case, a near infrared will be absorbed by HEMOKUROBIN in a venous 



blood pipe, and a shadow of a venous blood pipe will be projected on the surface of a 
finger. Therefore, a pattern of a venous blood pipe projected on an image by the 1st 
image imaging means photoed using a near infrared on the surface of a finger together 
with wrinkles of a living body's surface, dirt, etc. is photoed. On the other hand, most is 
absorbed and, outside, light which absorption according [ visible light ] to a body tissue 
of a finger is large, and went into an inside of a living body is not penetrated. Therefore, 
a shadow of a venous blood pipe inside a finger is not reflected to an image by a living 
body's surface reflected light, but a form of a finger, dirt, wrinkles, etc. are photoed. 
Then, a characteristic pattern from which influence of dirt, wrinkles, etc. was removed 
by an arithmetic processing means using dirt on the surface of a finger and an image 
of wrinkles by a light image is detected from a near-infrared transmitted light image of 
a finger to which dirt etc. are reflected together with a venous blood pipe. 
[0007]When applying an individual characteristic pattern sensing device of this 
invention to an individual identification device, a highly precise individual 
characteristic pattern of this invention can be used, and highly precise identification 
can be performed. When applying to an individual identification device, it is desirable to 
constitute from simplification of a sensing device and a viewpoint of improvement in 
accuracy in a living body, so that a digital-veins vascular pattern may be detected. 
[0008] 

[Embodiment of the Invention]Block lineblock diagram **** which shows one 
embodiment of the individual identification device using the individual characteristic 
pattern sensing device according [ <Embodiment 1> drawing 1 ] to this invention. The 
composition of a device and fundamental operation are described. An individual 
characteristic pattern sensing device detects the vein pattern of the finger 1 1 which 
is analyte. An individual characteristic pattern sensing device, The interface for 
controlling lighting of LED12-1 - 3 by LED12-2 of two light sources which irradiate 
with visible light from the side of an opposite hand and 12-3, and the control device 17 
with LED 12-1 of the light source which irradiates with a near infrared from the side 
with the nail of the finger 11, and the side with the nail of the finger 11, the dichroic 
mirror 13-1 for separating the visible light reflected with the near infrared which 
penetrated the finger 11, or the finger, and the reflector 14-1 — it dissociating 
[ above-mentioned ] and. The image of the finger photoed with the lens 15 which 
carries out image formation of the image of a finger according the light which entered 
to the near-infrared transmitted light of a finger, and the image of the finger by visible 
light, the CCD imaging device 16-1 which changes into an image electrical signal the 
light image by which image formation was carried out, and a near infrared image, and 
the CCD imaging device 16-1 is made into an image. It comprises the control device 
17 for controlling the monitor 16-2 for checking, and each above-mentioned 
apparatus, or processing a picture signal. The control device 17 comprises a 
microprocessor, has the operation part 17-1 in an inside, and performs signal 



processing, such as removal of the below-mentioned unnecessary pattern. 
[0009]The dichroic mirror 13-1 is a mirror which makes a near infrared penetrate and 
reflects visible light. The visible light etc. which were reflected with the near infrared 
which penetrated the finger 11, or the finger enter into the dichroic mirror 13-1. 
Among the lights which entered, a near infrared penetrates the dichroic mirror 13-1, 
and enters into the lens 15. It is reflected by the dichroic mirror 13-1, and is further 
reflected by the reflector 14-1, and with a near infrared, it dissociates and visible light 
enters into the lens 15 from another direction. 

[0010]Since an individual identification device is constituted, it was controlled by 
drawing 1 by the input devices 18-1, such as an individual ID number and a password, 
and the control device 17, and has the storage device 18-2 for memorizing the image 
of the finger 1 1, and the database 18-3 in which the registered personal information is 
stored by it. 

[0011]Next, operation of the above-mentioned individual characteristic pattern 
sensing device and an individual identification device is explained along the flow chart 
of drawing 2 . First, after this device has started operation, the access candidate to 
this device enters an ID number and a password with the data input unit 18-1. Next, 
LED 12-1 which is a light source, 12-2, and 12-3 are turned on. Image formation of the 
image of the finger 11 illuminated by the light source is carried out with the lens 15, 
and it is changed into an electrical signal by the CCD imaging device 16-1. The 
near-infrared image and visible picture light which were changed into the electrical 
signal are saved at the storage device 18-2 temporarily. 

[0012]Next, the control device 17 performs image processing of vein pattern 
extraction using a visible picture light and a near infrared image. This image processing 
is performed according to the processing process described below. The near-infrared 
image and the visible picture light are contained in the picture image data of one sheet 
at the picture saved at the storage device 18-2. Then, in order to take the 
correspondence of the point of a near-infrared image, and the point of a visible picture 
light which is copying the same point on the surface of a finger, the differential 
process of a near-infrared image and a visible picture light is performed, and the 
border line of the image of each finger is extracted. Next, it lays on top of another side 
by rotating one side of these two border lines with parallel translation. The pixel of a 
near-infrared image and the pixel of a visible picture light are made to correspond by 
using the amount of parallel translation and angle of rotation at this time. Then, 
normalization amendment is performed to the pixel intensity of a near-infrared image 
by performing processing which carries out division process of the signal strength of 
the pixel of a near-infrared image with the signal strength of the pixel of a 
corresponding visible picture light. 

[0013]Its attention is paid about the signal strength of the pixel of the portion in which 
the vein is reflected about the picture which performed normalization amendment, and 



the portion which has not been reflected. First, since the near infrared with which the 
portion in which the vein of the near-infrared image is reflected carries out the 
dispersion penetration of the inside of the finger 1 1 is absorbed with the venous blood 
pipe near the finger surface, the luminosity of the pixel of a vein portion becomes dark 
and signal strength serves as a small value. On the other hand, the pixel signal 
intensity of the same portion of a visible picture light is decided by luminous intensity 
in which the illumination light is reflected from the portion with the same surface. 
Since the light reflected on the surface is not absorbed in the vein inside a finger, it 
does not become a small value like the intensity by the transmitted light. Therefore, 
the value after the normalization amendment which carried out division process of the 
transmitted-light-intensity signal by the reflected-light-intensity signal turns into a 
small value. The portion common to a near-infrared image and a visible picture light is 
reflected in the portion in which the vein is not reflected like the dirt of a finger, or a 
wrinkle. Since neither the transmitted light nor catoptric light is absorbed when there 
is no dirt, both become the same luminosity. When there is dirt, intensity decreases 
both the transmitted light and catoptric light by absorption by dirt. Therefore, as for 
the luminosity which is a pixel of the portion in which the vein is not reflected, only 
one of a near-infrared image and the visible picture lights does not necessarily 
become extremely dark. As a result, the pixel signal intensity after normalization 
amendment of the portion in which the vein is not reflected serves as the almost same 
value, also when there is dirt, and also when there is nothing. 

[0014]Therefore f in order that normalization amendment may change signal strength 
other than a vein portion into the almost same value to maintaining the signal strength 
of a vein portion at a small value, a vein portion is emphasized on a picture. A vein 
pattern is extracted by carrying out binarization processing of the picture which 
performed this normalization amendment further. Feature extraction processing 
further described below to the binary-ized picture of the venous blood pipe pattern 
obtained by performing image processing which consists of a series of 
above-mentioned courses with the control device 17 is performed. 
[0015] Drawing 3 is a digital-veins vascular pattern figure. In drawing 3 , 31 is a border 
line of the finger obtained by the differential process of a finger image. 32 and 33 are 
the lines showing a vein. 34 expresses the center line of the border line of a finger. An 
intersection with the tip of the center line 34 of a finger and the border line 31 of a 
finger is made into P point. The interval from a P point of a fingertip end to the 
intersection of the line drawn from X point and X point of the distance x in the 
right-angled direction to the center line toward the palm and the line of a vein is set to 
y. Since the value of the interval y from a center line to the line of a vein changes that 
the distance x from the tip of a finger changes, a vein pattern is evaluated as 
curvilinear Y(x) which makes x a variable. This curvilinear Y(x) is used as 
characteristic quantity of a vein. Characteristic quantity of the vein line which is in 



one side to the center line 34 is made into Y1(x), and characteristic quantity of the 
vein line in an opposite hand is made into Y2(x). 

[0016]When there are two or more vein lines, the interval from a center line to each 
vein may be searched for, and the function which expresses characteristic quantity 
for every vein may be set up. Or the sum of the interval from a center line to each 
vein line may be computed, and the value may be used as a value of the characteristic 
quantity corresponding to x. 

[0017]Next, input directions of implementation of registration processing or access 
implementation are taken out to an access candidate, and it waits for an input. When 
the input from an access candidate is registration, the information on said individual 
characteristic pattern sensing device is saved in the database 18-3. In access 
implementation, the characteristic information of the blood vessel image saved at the 
memory device 18-2 and the characteristic information of the blood vessel image 
corresponding to the ID number and password which were entered first are taken out 
from the database 1 8-3, and it compares both. 

[0018]As a result of collation, when the measured data is in agreement with 
registration data, a drive-access enabling signal is taken out, and the characteristic 
pattern of the after that newest is saved in the database 18-3. It takes out a 
disapproval signal, in being inharmonious. In this individual identification device, since 
the bearing of the exposure axis for picturizing the near infrared image and light image 
of a finger is the same, the outside image of a finger completely becomes the same by 
the near infrared image and a visible picture light, and image processing for acquiring a 
blood vessel image can be performed with sufficient accuracy. 

[0019]Block lineblock diagram **** which shows a 2nd embodiment of the individual 
identification device using the individual characteristic pattern sensing device 
according [ <Embodiment 2> drawing 4 ] to this invention. This embodiment includes 
the image guide 21-1 in the device of drawing 1 f urther. Although it has optical system 
composition which enters the catoptric light and the transmitted light from a finger 
into the dichroic mirror 13-1 directly in drawing 1 , it has composition which enters 
visible light and the near infrared from the finger 11 into the dichroic mirror 13-2 
through the image guide 21-1 in this embodiment. 

[0020]When it states in detail, the end face of the image guide 21-1 is made to carry 
out image formation of the light which entered into the lens 22-1 from the finger 11 
with the lens 22-1. The image guide 21-1 transmits the image formation to the end 
face of an opposite hand. The transmitted light is further entered in the dichroic 
mirror 13-2 with the relay lens 23-1. The light which entered into the dichroic mirror 
13-2 is divided into visible light and a near infrared, and the near infrared image and 
light image of a finger are changed into an electrical signal by the lens 15 and CCD 
element 16-1. The composition of those other than this portion and operation are the 
same as a 1st embodiment. In the case of drawing 1 , the light from a finger must be 



directly entered in the dichroic mirror 13-1. Therefore, the dichroic mirror 13-1, the 
reflector 14-1, the lens 15, and the whole imaging device that consists of CCD16-1 
had to be installed in the position and direction which can carry out direct entering of 
the light from the finger 11 to the dichroic mirror 13-1. However, since the image 
guide 21-1 is carried out with composition with an optical fiber and has flexibility in 
this embodiment, What is necessary is just to fix the position and direction of the lens 
22-1 so that the light from a finger may enter, and the reflector 14-2, the lens 1 5, and 
the imaging device device 16-1 that consists of a CCD image pick-up tube can be 
arranged in arbitrary positions and directions to a finger. Therefore, flexibility can 
constitute increase and the whole device compactly in an equipment configuration. 
[0021]Block lineblock diagram **** which shows a 3rd embodiment of the individual 
identification device using the individual characteristic pattern sensing device 
according [ <Embodiment 3> drawing 5 ] to this invention. This embodiment 
constituted the image guide 21-1 used by a 2nd embodiment using the two image 
guides 21-2 and 21-3. 

[0022]With the near infrared which penetrates the finger 11, the blood vessel image 
projected on the surface of the finger 1 1 is distributed all over the surface of a finger. 
Therefore, if observed from one direction like drawing 1 , the restrictions referred to as 
being able to use some vascular patterns of the finger 1 1 arise. Then, it enables it to 
measure the finger 11 for two image guides from a 2~way using 21-2 and 21-3, and 
enables it to picturize the pattern of the blood vessel on the surface of a finger 
covering the wider range in this embodiment. LED12-4 for light sources, 12-2 and 
12-3, and 12-5 are arranged on each image guide 21-2 and both sides of 21-3 so that 
the luminosity of the image actually measured by each optical fiber may become 
uniform. Operation of this embodiment is the same as that of a 1st embodiment. 
Although two image guides were used in this embodiment, much more image guides 
may be used. 

[0023]Block lineblock diagram **** which shows a 4th embodiment of the individual 
identification device using the individual characteristic pattern sensing device 
according [ <Embodiment 4> drawing 6 ] to this invention. This embodiment removes 
the dichroic mirror and reflector which have been arranged from the equipment 
configuration of a 1st embodiment to the input side of the lens 15, and simplifies an 
optical means. That is, this embodiment enables it to perform a required image image 
pick-up by being able to shift time and performing photography of a near infrared 
image, and photography of the finger image by visible light without using a dichroic 
mirror. That is, first, the source 12-3 of a near infrared is turned on, the image of the 
finger by a near infrared ray is photoed, and after that, the source 1 2-3 of a near 
infrared is switched off, it changes, visible light source 12-1,12-2 is turned on, and the 
image of the finger by visible light is photoed. Thus, image processing for acquiring a 
blood vessel image using the near infrared image and visible picture light which were 



photoed is performed. It is the same as the case of other subsequent composition and 
a 1 st embodiment of operation. The photographing order of a visible picture light and a 
near infrared image may be reverse. Even if the switching control of time is made to 
take a photograph in hand control, it may control to change automatically with the 
control device 17. 
[0024] 

[Effect of the Invention]By this invention's using the light source in which wavelength 
differs, and removing the unnecessary image in the image by one light source using 
the image by the light source of another side, and using **, for example, a near 
infrared image, and a visible picture light, A high-precision individual characteristic 
pattern is detectable by removing the influence of the layer which is contained in a 
near infrared image, which becomes dirty and which does not need a wrinkle etc. It 
applies to the individual identification device which uses the vascular pattern of a 
finger for identification especially, and the reliability of an individual identification 
device can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block lineblock diagram showing one embodiment of the individual 
identification device using the individual characteristic pattern sensing device by this 
invention 

[Drawing 2] The operation flow figure of the device of drawing 1 

[Drawing 3] The explanatory view of the vascular pattern of a finger 

[Drawing 4] The block lineblock diagram showing a 2nd embodiment of the individual 

identification device using the individual characteristic pattern sensing device by this 

invention 

[Drawing 5] The block lineblock diagram showing a 3rd embodiment of the individual 
identification device using the individual characteristic pattern sensing device by this 
invention 

[Drawing 6] The block lineblock diagram showing a 3rd embodiment of the individual 
identification device using the individual characteristic pattern sensing device by this 
invention 

[Description of Notations] 

11 — A finger, 12-1 — Near infrared LED, 12-2-3 — Visible light LED, 13-1-4 — A 
dichroic mirror, 14-1-4 — A reflector, 15 — Lens, 16-1 — A CCD imaging device, 
16-2 — A monitor, 17 — A control section, 17 to 1 arithmetic unit, 18-1 [ — An 
interface, 21-1-4 / — An image guide, 22-1-4 / — A lens, 23-1-4 / — Lens. ] — A 



data input unit, 18-2 — A memory, 18-3 — A database, 19-1-2 
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(54) INDIVIDUAL IDENTIFYING DEVICE 
(57)Abstract: 

PURPOSE: To provide an individual identifying device with improved safety and less 
burdens of a user utilizing biological information for which feature points are less 
compared to fingerprints. 

CONSTITUTION: This device is provided with an illumination means composed of a 
light source 1 and an optical fiber 2, an image reception means composed of a visible 
light cutting filter 7, an image forming lens group 8 and an image reception element 9 
for receiving a light transmitted through a hand 6 and a computer 12 for processing 
output from the image reception element 9. The computer 12 functions as a picture 
processing means for imaging the pattern of blood vessels present under the skin of 
the hand to pictures and obtaining blood vessel fluoroscopic images, a feature amount 
extraction means for extracting the feature amount of an individual from the blood 
vessel fluoroscopic images, a storage means for storing the feature amount as 
individual identification information at the time of registration and a discrimination 



